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^*R=- ^1^, #5]zl1- ^ ^1 xfl7itt ^ 
oil ^*Rr ^^1^-, tf^afl t=H ^^^r ^ *ll 1 ^ 
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:n-fi-*l*fl ^M^l^ {Method of manufacturing a high dielectric 

capacitor} 

l: «VE*ll 7]^: 2: 

3: ^<3^ 4: ^} «o v *l^ 

5: 6: ^ ^2]AH£f 

7: «11 eq <=H 8: — ^ 

9: tfv] ^Vsj-q- 10: ^H*-^ 

11: -H-^^l^- 12: ^H^^- 
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(Barrier Metal )£) ^ ^^-g-%=(Capacitance)^ «o v ^l^ *r 91 S.^- & 

<io> <y«>3 t}^ (DRAM) 4 ofl2.^ ^(Memory Cell 

<n> ^AlE^ i&£.*fl 71^1 ^€ e^Ia^o] 3^-<8«H ^^o] o^s];^ 

^3^, 3^ ^4 ^^Zt^ 3^r8: ^*(Contact Hole)^: 

<12> ZL^t-fl W>£^1 nflJE-ii) ^>7> JH^^SJ-^ofl l4e)- 3.7] 7} 7) nfl€-°fl 

o] ^#o] ^^cf. nslJi i-t^ yflel^ -H-fr^l* 3}- 

<15> o]e^ iL^lS ^1^-8: ^J^S.7> #7>^ofl n}^ -a^Tfl 
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-MKConcave) ^*Hr «o v lM tq*>oi 1- (Design Rule) 

3^ ^^iL^ ^ €4. nel£S ^ ^1S7> C-l^- 

<17> ol&|^- i^^S. <atb «B^*>7l ^srH ^£L# (Seed Layer)* °l-g-$: 

^7l£^ol J15151ZL ^^JlS ^7l£^-^^r *]^°) €-fi-thfl , #713 

* -f-*H ^7l5L^-^ ^ sp?-^* S-sW*i 6 > ^>7l ^^1 *\^<>] €A*>7ll ^ 

cf. neiM- ^ <qz*x\ Ali=f^ #*l*Rr 31 £-g-ol sq*l ^7l£^- 

°i^3i7>i- ^ 7i #3 *mu 

<is> nl-ef^ wv^ ^^^vflo]] ^e^* ^ ^1 ^^>Jl #slzz^Ml # 

^ ^B^H = #, BflBl^ ^ — ^#5l£^- 4# ^"71 #4=^ 

ofl *Hf ^^-o] ^^si s>jels*| ^-71^ *fl^ <r -H -ft- 3^1 ^afl^l^ 
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<19> £ ^ofl tc|.s. JL-fr^l ^fl^AlE^ yjjrigg. 5l£%.6\ laV^] 

oil ^ ti>A> ^*Rr #313}, ^ 

^*Kr #>M, ^ ^1 ^ #3^3 S^^-^ 

# ^s^HS^-i: ^sJ-jl ^e)AH^#^l «flsH #^r#* ^*Hr #3]sh 

*§^*Hr #3]af, #31 -#-^#ofl t>| i=»l a>^^ ^ *ll 1 X\ 

<2o> zLei^ ois>, ^Jf£ ^-s^H ^-i- ^^*>7ls 

<22> £ 1^ £^^(2)^1 ay^j 7l^r(l)^ofl ^<?!^-(3)^r * #7} <£<3 

^■(3)^H1 300 ifl*l 1000A ^> «o v ^l^-(4)# #Bfi3 c^iS^ , ^l 

5i*i#^ (Doped) -I-Bl^em-I: ^^fe #31^-, #n <1^2^Rr #31 

- ^42} ^l^yl7]- ^ ^sj-^KSiON).^ H^tf. 

<23> £ 2b ^71 *U> « 0 Vx]^-(4) ^ ^^^-(3)1- JflE^sH 3E*l^(2)3 -fc^j «- 
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-g-o] i ^ ^7) ^ 1 -M#*4H1 #eiZL(5)# # 

500 i4)*l 3000A2] #2)-^ 4- ^I^^Ke.^*) ^^^4. 

<24> £ 3^ ^JLS ^-71 #&1zl(5)» -t-^I], ^#*<H, 500 ifl*l 1500 

A ^ #^1 -tf-^^l ^E}^-(Ti)2)- ^-i- 100 tfl*| 300 A ^ ^}S. ^0>} 

(6)^1 ^35^ ® ^ *m«g-€ ±\^SLsL H}7]i5}JL #^o|) V\)^o] 

^r#(7)-gr ^^*V t]-£- #71 1 €^*^3 ^-71 =4? ^e1*W 

^Al^cf. att, #7] wfleM ^r#(7)^ TiN iE^r 3^3]^ 3H3: «<M^<?1 TiSiN, 
TiAIN, TaSiN, TaAIN* #e) 7l^3j-(PVD) s^M^aKCVD) H <H-2.S ^3^H 

<25> £ 4^ Aj- 7 j «VA> wJ-^S]-(4)3}-^ ^ ^d^«l7l- ^ ^4 7>^, ofl«<H, C F 4 1- 

<>l-§-*H -8-71 ^1 1 4>7l Bfl3<H ^#(7)^- ^ ¥^1 ^ZHb ^Hfl^ 

<26> £ 5 ^ ^7]^^(CW) 75)] 1 

a]j= ^(8)^ #3-^ #3]^ ^iSAi , Aj-71 ^( 8 )o.^ ^Efl^(Ru), 

(Pt), ^B^dr), J=€-* ^iSl-l-(SrO), ^i«(W), ^|«#(Mo) f S^M(Co), 
(Ni), ^-(Au), £r(Ag)-4 ^ ^^(Noble Metal )^-7> A>-g-s}uj ; #7] X\b. ^(8)£r 
#7lJE^-Al a) el *>7fl ^4. 
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<27> £ 6£r #71 ^-^(8)^" #71 Xl 1 sjj^ ^ 

<3^KCMP) SE^ <*fl*l«](Etch Back) -i^^-S 
<28> S. 7£- #Xl ^^ofl -a-^(9)-i- 5000 ifl^l lOOOOA^ ^MIS 3^ ^ # 

7] XI 1 X|JE1 ^(8)^1 ir:#Sl£^- #7l ^ -tfrS^O)^ ^^^^ Xl 2 

^«^r ^*>^ ^7l£^-^o.S #71 XI 2 ^#^1^ ^3-2.5. ^7)1, oil* 

»<H, 3000 ^1^1 10000A n^l^l ^a^H SH^^UOW ^slJE^- #31^ 

1&^3E3.>M, oH, ^lS^-g- ^>7l fl*H #71 ti>HXl 71^(1) 7>^>^^-^l #71 S. 
^#(2)^11 ^^HCCurrent Density)7> 0.1 ifl*l 10mA/ cnf ^-g-S}^ , # 

71 ^^ASr «^(Pt)* 
<29> S. 8-8: HF SE^r BOE -§-^* ^1-g-^r *W #7l t-H #s}-^-(9)-8r XI 

Tit!: #313 s. 9^ #X1 #^^1 -R-^Xl^dl) ^ #^-^i^-(12)# £*H 

^#tb ^S-S*! , #7l ^Xm(ll)^: BST ^ Jl-B-^iXl» 400 ifl 

*1 600TC51 £-£<HM 3J-«J-7]#^2KCVD) «J-#°-S 150 ^fl*l 500A3 ^-?flS # 

-n-^i^ °1 ^JiS)^ 500 ifl*l 700 °C 3 ^ ^(N) £-^7H>H 30 ^fl*l 

180^<?]: ^ «i^e)(RTP)^m 3*fl , #71 #^-^(12)^ ^#(Pt), 

^-^l^-(Ru) lEfe- 3=M #5)-#(Sr0)-i- ^7l#^2KCVD) ^*j-S>5.3.*J ^ 
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4--#o)] ^ ^o) <&££\S.^ <5>^L5.^ cSp^^ *g^*Kr 4*cHH ^ 
<3i> stb, 01/rni^l r)7>}°] 1-ir ^ ^isofl 3* ^ 
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XI 1 *8#tb ^ #7l Xl 1 ^-S-vfloj) -S^n-I- ^#*Kr 

#7j Xl 1 ^-^^^ ^-71 ^ *f-V\] AlZ^-t!- ^ ^"71 Hfl 

3*1) #^^1 3*1 #r3-^§- 3#^r * #71 Xl 1 ^«j**fl3 *1S. ^r^l 

#71 C-jn] n^*\<q Xl 2 S^S-g- 3^S>J! <#7] Xl 2 ^j*ifl4| 

#71 1=H X17RV * #Xl #^^<H1 $-&*\M ^ #^3^* 
[^T 1 ^ 2] 
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3] 

*)] l &<H*1, 

[3^8" 4] 

l *J^1 &<H*1, 
5] 
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[3^8- 6] 

[^T 2 ^ 7] 

*il l ^1 5a°H, 

^■7) wfleM TiN, TiSiN, TiAIN, TaSiN ^ TaAlN^ <^ Mr^S. 

8] 

*11 1 %H1 &<H>H, 

#7] a1.el ^•tfl^-(Ru), «j#(Pt), °l5]#(Ir), ^#(SrO), ^ 

3!(W), ^e] tL#(Mo), S^S(Co), ^)€(Ni), #(Au) ^ -£r(Ag)# 

9] 

*fl 1 ^1 5fl°H, 

^■7] Aksj-tq-g; 5000 vfl^l 10000 ^-^^.S ^ Jl 
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10] 

SJJjL^^g. «Jj^-(p t )O.S. Ol^X]^, ^7]S^^O.S. ^^S)^ £-g- ^1 



[^T^ 11] 

^7} k\tj] xvs^£- HF ^ BOE -g-^ <Hir ^j-M-^l -g-^^-S. ^l^S]^ 33 -g- 
12] 

^"71 -fr^l^ 400 ifl^l 600°C^ ^oflAi ^7)^z* « 0 Va] o. S BST# 150 vfl 
*1 500 A ^ ^-7115. ^SRr #7\}2)-, -n-^^°l 500 700 M £rJE ^ 

^(N) £-^7HH 30 tfl^l 180^^^ ^ l^isKr ^ *8^=l*r ^ 

13] 

*)1 l ^1 5a°H, 

^-7] ^7l^2> ^ilJL ^(Pt), ^-Bfl^-(Ru) «J 

19-14 



1020000037007 2000/12/1 



19-15 



i 

1020000037007 



2000/12/1 



15. 1] 



IS. 2] 



XVSSSNNSSN 






T 








— 4 
















—3 




— 2 




— 1 



3] 



'2 




19-16 



1020000037007 



[5- 4] 



-6 




19-17 



1020000037007 



2000/12/1 



IS. 7] 

10 




5 



[5. 8] 





►♦♦♦J 

►♦♦V 




♦♦V 
♦♦V 

w 






—10 


—4 
-7 




SKI 
















-6 
—3 

— 2 

— 1 




— i 



19-18 



1020000037007 2000/12/1 



[51 9] 




19-19 



